Hyperventilation can undermine cardiovascular homeostasis by generating autonomic imbalance, sympathetic dominance, hypokalaemia, and intracellular alkalosis with calcium ion shifts. The role of hyperventilation in episodic disorders such as arrhythmia and coronary vasospasm can be difficult to identify ifthe patient does not present in an attack and so a provocation challenge is required. Today, the standard challenge is the forced hyperventilation provocation test (FHPT). A capnograph enables the resting end-tidal PCO2 to be compared with the level of emotional arousal required to provoke a hyperventilation response in many subjects. We have already reported a challenge which enables emotional arousal to be introduced as a stimulus in patients under hypnosis, and this defines a further population of hyperventilators8. We repor-t our preliminary observations on a diagnostic method of testing, which also relies upon the relationships between the emotions and the breathing pattern, but which may prove to be a simpler technique than those we have previously employed.
Summary
Hyperventilation can undermine cardiovascular homeostasis by generating autonomic imbalance, sympathetic dominance, hypokalaemia, and intracellular alkalosis with calcium ion shifts. The role of hyperventilation in episodic disorders such as arrhythmia and coronary vasospasm can be difficult to identify ifthe patient does not present in an attack and so a provocation challenge is required. Today, the standard challenge is the forced hyperventilation provocation test (FHPT). A capnograph enables the resting end-tidal PCO2 to be compared with the level of emotional arousal required to provoke a hyperventilation response in many subjects. We have already reported a challenge which enables emotional arousal to be introduced as a stimulus in patients under hypnosis, and this defines a further population of hyperventilators8. We repor-t our preliminary observations on a diagnostic method of testing, which also relies upon the relationships between the emotions and the breathing pattern, but which may prove to be a simpler technique than those we have previously employed.
3 min after the period of overbreathing.
Subjects and method We report the use of a patient-specific challenge.
Ninety-two consecutive subjects presenting with After the FHPT, the subject is invited to close his eyes cardiovascular symptoms were screened for hyperand think about the circumstances of an attack, ventilation. All patients had a detailed history and feelings and sensations experienced (breathing is not examination. The incidence of hyperventilation was mentioned) or topics that were seen to disturb the sought in two ways. First, a forced hyperventilarhythm of breathing when the medical history was tion provocation test (FHVPT) with concomitant taken. A fall of end-tidal PCO2 of 10 mmHg or more monitoring of expired carbon dioxide (PC02) was lasting at least one minute was taken as a positive performed. The resting PCO2 was determined using response. Out of 57 patients with cardiovascular an 1IL200 infra-red mass spectrometer, calibrated symptoms suggesting a hypocapnic influence, resting using 5% CO2 corrected daily for barometric pressure.
hypocapnia (end-tidal Pc02=30 mmHg) was present Tracings at 25 mm/sec paper speed were checked to in 3 (5%). Of the remaining 54, the FHPT was ensurethat an alveolar plateaudeveloped. All patients positive in 16 (30%) and the 'think test' in 33 (61%).
had peak expiratoryy flow measurements, corrected for
This suggests that patient-specific stimulation has age and sex, to sereen for obstructive airways disease.
advantages over an unspecific challenge in testing for Forced hyperventilation was performed at 60 breaths episodic hypocapnia. per min for 3 min, during which time the PC02 was required to fall below 19-mmHg. The rate of return Introduction of PC02 was plotted for 3 min following cessation of It is well known that hypocapnia and unstable carbon FHVPT and a ratio derived from the PCO2 (%) at dioxide regulation can have an important and rest/P0o2(%) 3 min following the cessation ofFHVPT. destabilizing effect on the cardiovascular system. According to the criteria of Hardonk and Beumer, if AutonQmic instability with sympathetic dominance', this is equal to or greater than 1.5, hyperventilation potassium loss2 and calcium shifts3 being but a few is considered to be present3. of the probable mediators. The hyperventilation Between 3 and 4 min from the end of the FHVPT, responsible for the hypocapnia and instability is and during continuous monitoring of the PCO2, amenable to treatment by training ifit is recognized4, patients were instructed to close their eyes and but failure of recognition is the rule rather than the recreate in their minds a time or place when they had exception these days5 and the problems of laboratory experienced their typical symptoms: they were invited diagnosis are not yet overcome. For example, the to think back and remember all the feelings and patient may not be hypocapnic when he presents sensations which were present at that time. The for testing, and asking him to hyperventilate in pattern of their breathiag was specifically not the safety of the clinic may not reproduce the mentioned. After this,ttopics that had appeared to presenting symptomsit is an insensitive techiique have an important emotional content during history and causes the rejection of many patients who might taking,,were reintroduced and the patient was invited benefit from therapy. Laboratory investigation thus to remember the effect that this feeling had on them. requires provocation testa to reveal-the patlent's iA fall tin P0O2> 0 -mmHg which was maintained proximity to hypocapnia or his disposition to breathe-spontaneously for more than 1 min was considered inappropriately. significant.
The widely used challenges are exercise6 and the Ten normal controls were studied in a similar hyperventilation provocation test of Hardonk and fashion. The subjects were chosen from the hospital Beumer7; but these physical stimuli are.often inadefracture clinic. Subjects underwent FHVPT and quate, probably because they lack the component following recovery were invited to rememberthe time and place when the bone was broken. They were then invited to think about the effect that their fracture would have on their lifestyle and work practice.
Results
Twenty-four patients had abnormal PEFR measurements and were thus excluded from further study and in a further 10 patients the tracers were deemed inadequate for analysis. In one patient, FHVPT produced a grand mal convulsion (the patient was not a known epileptic) and recording was no longer appropriate. The results are therefore presented in the remaining 57 patients. The mean age was 52±12.6 years (range=28-82; mode=40) of whom 41 were male and 16 female. Additionally organic disease was present in 35 patients. In 22 this was ischaemic heart disease, of whom 6 had exertional angina pectoris, 14 were post myocardial infarction and 2 post coronary artery bypass grafting. Six patients had hypertension and 7 documented supraventricular arrhythmias. In the remaining patients, 16 were complaining of chest pain and palpitations ('Effort syndrome') and 6 of syncopal attacks with dizziness.
The mean PCO2 at rest in all subjects studied was 35±3.6 mmHg with a range of 25-42. Resting hypocapnia (mean 27±1.7) confirming hyperventilation was present in only 3 patients. The remaining results are in the 54 patients in whom resting Pc°2 was greater than 30 mmHg.
Hyperventilation provocation test (HVPT)
Sixteen patients were considered hyperventilators on the criterion ofHardonk and Beumer, i.e. a ratio ofthe resting PC02/PCO2 3 min post FHVPT > 1.5 (mean H&B ratio=1.63±1.63±0.2).
Seven ofthese patients subsequently also developed marked and persistent hypocapnia in response to the 'thinking' challenge. Figure 1 shows a typical example. The mean H&B ratio in the other 37 patients was 1.18±0.1.
'Think' test
Twenty-six patients demonstrated spontaneous and persistent hyperventilation on thinking about an episode oftheir symptoms or an emotive topic, in the absence of a positive FHVPT. The 'think' test was more likely to be positive in the presence of a negative H&B (P< 0.04) (see Table 1 ). Figure 2 shows a typical example. Table 2 shows the results of the patients who responded with marked hypocapnia in response to the thinking challenge, irrespective of the rate of return of the preceding provocation test. There was no significant preponderance of either sex.
A positive thinking challenge was produced in 19 patients in respohise to recreating the situation at the time of the attack. This was chest pain in 6, myocardial infarction in 6 and in the remaining 7 patients was another physical event. In 14 patients, hypocapnia in response to the thinking challenge was produced by remembering an emotive topic. There were no significant differences between such groups of patients.
Normal controls
Seven males and 3 females were studied. All were inpatients who had sustained a fracture causing loss of time from work, school or home duties. The mean age was 29.2 years with a range 16 to 44. The mean end tidal PCo2 was 35.4±1.9. The FHVPT was performed and the mean PCO2, 3 min post was 
Discussion
Hypnotic examination of the trigger factors for hyperventilation is, in our hands, an excellent technique not only for diagnosis, but also for elucidating areas of psychological stress which may require attention by counselling. It is however time consuming and may not be practical or possible in a busy practice. We were interested to find that following the hyperventilation provocation test, 33 of the 54 patients (61.1%) developed persistent spontaneous hyperventilation in response to thinking about various topics; only 7 of these patients would have been identified by the standard provocation test. We postulate that the previous provocation test may have made the patients' breathing pattern more responsive or 'sensitive' to the effects of emotions and thoughts, possibly in a similar fashion to hypnosis; this phenomenon thus offers a simpler and less time consuming diagnostic tool. A possible explanation for this observation is that, following the hyperventilation test, there may be a greater reduction in cerebral blood flow to higher control centres as compared to areas such as hippocampus and amygdala9. Further studies are now underway to determine whether this is an order effect and whether it is possible to standardize the stressor.
